This Page Is [nserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations o 
the original documents submitted by the apphcant. 

Defects in the images may inckide (but are not hnuted to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, 801 TOM OR SffiES 

• FADED TEXT 

• ILLECrSLETEXT 

• SKLEVVED/SLANTCD IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



m)B:^mm (j p) 02) ^ ^ i}^ ^ $g (a) 



#ffi¥10 - 245342 

(43) ^MH ¥^10^(1998) 9^ 14 B 



(51) Intel.' mm^ F I 

A 6 1 K 35/78 A 6 1 K 35/78 C 

X 

31/35 AAA 31/35 AAA 

AAM AAM 

AED AED 

taEW* mjm<Dfk4 fd 5 h) a»Hizfi!< 



(2l)ttlH## 


»H¥9-61761 


(71) USA 


591039137 










(22)mK0 


¥fiic9¥(1997) 3 ^3B 




JlClKI5*^H*ffiS>rr3TB 1«20^ 






(72)38W# 


m -n 








A*^fiiCKJ£3i 1-5-7 -703 






(72)»?g« 










«KI5Aii^ifj±»(rrioo- 5 






(74) A 


#ii± iKUB llfi? (^l-l*) 



(54) [389g®=s»] s-7zti-fmei<Dwm!&m^mm 



(51) imi 

/3-r$D>f m&<r>mmzxr)nw3simim^ixx\^ 



(2) 



10-245342 



/xiiTTyyh'ymx'hmm i im<7)mMmm 

<o'>^< fc ia-c'j>-siss«2fei8«7)i*giffliE,stt<K 
mm^ixx\.^h^^mLx . mmitm(rMm\ 

[0001] 

7 X y-ivmwimt tT-tWt i. /3 - r 

5 HgacoWgffliaSttffij^Mlf(;:yS -7 S n>f 

X. mm^mm-Lx$-r^'a^ Ym.mnwm 

C0002] 

jv'yf\^-7'-mm^. ^iKi.o^hi.z^^^xms.'f 
jiffi4t\ '^m:fh:L'c\m»ixmmx:hht^x.tii\. 

fis^mtr, ^ff)m^j:mmf\^k lt ( i > ;«;iis 
s.n'^mmi.z-^-th^x^b /S -7 s o^f ngecoit 

[0003] 7iv'yj\^ '7-m<mmm'c Lx\t, a 
^ L/C /9 - 7 5 o -f Kgeottsmsasttcfia-r 1. 1 

^'^3i5^*«g{>S1^$^^TV^5. C:c7)/3-7Sd-^ Fga 

ti. 7sn'f h'iifig«cge®«7)-giiT\ siflaisajiH^ 

'f y ^ Wh h'^ 'f 1 1= i J: 9 LT^ffi L . 

«iig«lJja(cm-S/3-750^ HgQOSItSrffi 

yE (C. Behl. J. B. Davis. R. Lesleyand D. Schube 
rt. Cell. 77. 817-827 (1994))^4lgXf7-^<0fi!c^^■C 

j)4 ( + ) -iin-^y (Bl±fi!i, iggfr^jga^Ss-ll:^ 

^UIiSStm« P53 (1996)) {zW&i^m^'^h^mi^ 
hh^tifmht-\Zts:'>X\^h> 



[0004] --y^. ^(c:folc-&^i^-cv^^7K'J7xy 
^H^;!?T^yS^x77 5t'>ifltCOV^t 

;UtfO±#Jtp$Wffl (^i:^2 -4 4 4 4 ^« 
-75 7— fem«f^ffl (m.^¥3 - 1 3 3 9 2 8-f 

^;Ky7xy-;uaA^'»g|flJia(c;itr.?.j3-7$n^ K 
ge«^#tt^<SJS$-ti:-i>f^fflS:^ L-CV^S t ofSSii 

[0005] 

[^Bfl*^'»^tJ: 9 i:-r SIPS] *l60^iOSfi<i(±. 

(r>mxf-m\z-r>\^xmiL. wmmzm-hE^-r^ 
Kgato#fi^iSM-ri.f^ffl5:*-rs!t*j«&ga%-r 

d^y7x/-;^5S^cov^T. /g-r^n-f Kge^^4>/i 

[0006] 

[iiii^»^>i-r.s?t*b«o^gi 11*^1 ieut<o*%BH 

{i, ^--K'J 7 X y-;W^S5rW^E!cJJ-fc LX^mth 0 - 
7 5 n-^ h'ga<:0«g«Stt®-^J-C*) ■£> . 2 
f£il<7)*^B3{±, ^.t?y7x/-.'Hi**^*T^>'JI& 
1^/Xlix77 7 t>S-C'J)l.ilS^ 1 i2«J<7)|#g=ffl)ia 
SttKj^lt'J) 5 . fS^JS 3 f SK^O*%HH{i , /3 - 7 5 

[0007] 

i^m<7)mmmm] 7xy-;i' 

II-C'*$iil,r77 7t>SS-C'J)0. ZtiC^i:miX\ 
[0008] 

[^ki] 




-I 



[0009] {jC4'. Ri (3:H^^:{iOH5:S^L, Rz 

[00 10] 
[<1:2] 



(3) 



^m^f- 10-245342 



•CO 



[0011] Sr^-f . ) 
[00 12] 




OH 



OH 




•II 



[00 13] C^^", R3 Rr/Ri liHtfzU 

[00 14] 

Ut4] 



— CO 




OH 



[00 15] $rS^t. R3 RX/R^ JilSItt-ft-^r 

[0016] ±ie<7)-jK^ I X'm^M^:f!T=>^ymcr) 

xh';&x^y (EC) (-it^l4', Ri =H. Rt = 
xt;yn^r=¥> (EGO (-fil^I^', Rj =0 

H. R2 =HC7)tC7)) 

xh-XfT-^y^yi^-b (ECg) (HK^I*, R, = 
H, R2 = 

[00 171 

Ut5] 



— C0-< VOH 



^^OH 

[00 18] Xt^;<fn;&-f^yX''U-h (EGCg) 
(-«t^I+. Ri =0H, R2 = 
[00 19] 

lite] 



— C0-< VOH 



^^OH 

[0 0 2 0] iXt, ±iecO-jR5tnT^$tT.SrT7 7 



jSfliMTr77tXTF 1 ) (-^^11*. R3 = 
H. R4 =H<r>ijCO) 

-f777b>^y;>&V-hA (TF2A) (-^^11 
4^. R3 = 

[002 1] 

Ut7] 



•CO 



^OH 



OH 



[0022 ] . R4 =H<7)i,<7)) 
f-T7 7ty^:y;>yu— hB (TF2B) (-^^11 

R3 =H. R4 = 
[0023] 

[its] 



•CO 




OH 



[0024 ] 
^II^". R3 
[0025] 
Ut9] 



■h (TF3) (-fl 



R. = 



•CO 




OH 



OH 



[ 0 0 2 6 ] ±ie^--KU 7 x y-yuatJi-ffist 

>mff} o-hEcim< it-^m(D 2 maf 3 

l>T777t'>'^<7)2ffi. 3{a. 2"{5mL^3"{JWE 

^;KU7j:y-;l^«0-vStttOV^-C(i. ECat/EGC 
A^fitSSV^vStt^^S-r-aSfi, ( + ) -;5x^yfc|5]t 
<5 0//M-C-S)'S. tA»L, ECgi:EGCg(i-e<7)l 
/50iaS-C\ ^JtTFl. TF2A. TF2B&l>'T 
F3{i2/5C0ilUST'fit5$V^vStt$:^L, -eri-ffi 
( + ) -;Jr=^yJ:'5 t5^X{i2. SfgiSv^vStt^&W 

[0027 ] ±ie^,-K 'J 7 X y-.'l^liE GC g^E C 

si^mtLx-t^, wm^mAhLxwt-fi^t 
h . ^(^mmimmms 9-219384 -t^ 

?g. l§]60-1378 0-f^i>f8. 116 1-1 30285 

^'iim^j:tizim^tixK^h. mm. ^mim, ^ 



(4) 



10-245342 



^nriY^vvv^ -i.zxmmmz'jtm-h ztt< 
x'^ h . wkt Lx\i^w^m<r>{,(r)imx'^ , mt 
m^m, Tm^. mu^. ^yx^yy-^ 
w^t'm^. ^m%x^\ Kpa. ^:^T^ymm 
^. ^mizio%mm-i!trLXt5D. TTyyt'yma 

az^ttl. fSMm U y i^^i^rSi-fX V ^ I. m 

X'hh, 

[0028] *^B««o/9 - T 5 Y^mwmm 
mmii. m^a-mmth^. m\.zmtxm^ti 

?s, liM. es"!, i]r^)vmmm&> mm 

ixmmt ixi^mthz ttiK-t i. . nmnxm 
^ij'$^tix\t. mff^mm^. mmbLx^T. 

^, m?if^j:i:mmmk^i^-simx'hi. tt^. 
(ommmmmu. m^. mm^j:t'bix-^-s, 

^■yhm^j:iHzm^^lZti>X'^?>. 
[00 29] *l%BfltfO/3 -r S a-f KgaiO?«S£ffl)ia# 

^mmmmz'o\.^xii. ^(nmm^zmtxm 
Mmm^zis.^ IX i,mm(^mm^\ 

[0030] 

mm) <xiz. :^mimtmizj:'oi^i<mm& 



mmmi 

aigaigS*<6xl 0« cell/cra2i:^SJ:3lc9 6;^ 
rV-Hzmif.:, =S:fc. i^i&tlXDMEMim 
iByiimm^^m) i>zi^i\^a-xiO. 5%Mal 

yct^OtlGMS-A supplement (GIBCOaiill) H^i&l 
■if) (JRH BIOSCIENCEihSi) 5: 1 0 %cr>imi,Z>^ h J: 0 

izmai. fcomimM.mm'.z'^ix s Tazx 5 a 

[003 1 ] imWim^h 5 B^k^zi^m . ^'i^ 'J 7 X 

y-)^ ymxiirT 7 yt' ym) 
^t^rmmim'iZ^m-i'c^^^z. mmiou 

Mt^rl.ipfC/S-rSO'f HSa (BACHEM^tSli) S:^ 
JaL;t:. ttmtLX0-Tia>t h'SSOAiSri^ 
jDL;;:*jfilvtt§it!li&fflv^;^^. Cii-ijCOt^ifi-C'S 
2 4~3 0B#ratg3lflt. MTTS (r h^V'Jt^Ata?: 
fflV^/iSttfjJISl-a) Clfti|J!llliif^#^v:::jL7;U. p. 51 
-61.^iAlilJIS(1994)] IrfflV^t, ?S,S^*^!ac;)^S$ 

t, A0 (-) li/S-rSa-f Hge*s»E, 
A/3 (-I-) Kgaco;^$:^DU7t*tH§ 

GC{ixt;>ya;*r=3fVOm^S:»L7::ISi^E, E 

EGCgliXf;i{fD;i;7-r^>'.-y^-hc^mS*$r^> 
SDU>:gt:SiE. TFl{Sja!liMTT7 5t'>'iOBf^Sr 
^SnL!tKSiK, TF2A{iT777t'y^y;!f^-h 
Am^imalfzmSim. TFlsHTTyyt'y 

77 7 fy-y^u-hm^imalfzU^^, 

( + ) -C{4y3-75D^ KgSi 5 O/zMW ( + ) - 
:^'r^yimnUzfim^i'^ti-i:i\Jskt. 
[0032] 
[^1 ] 



(5) 



10-245342 





Wf^omJk (uM) 


(0-C 




A;3C-) 


50 


25 


20 


10 


5 


I 


EC 


I Id. 6 












96.0 


37.8 


100 


ESC 


107.2 








59.5 


53. S 


81-. 0 


• 45.7 


lOO 


HC8 








96,7 






96.0 


37.8 


100 


EGC? 






108.2 


,110.7 


77.0 


56.5 


81.0 


45.7 


lOG 


TFl 






93.1 


59.7 






88.8, 


50.9 


IOC 


TF2A 






103.9 


S8.3 






83.3 


50.9 


100 


TP29 






109.2 


63.2 






88.8 


50.9 


LOO 


m 






I IS. 8 


69.0 






83.8 


50.9 


100 



coo 33] aA><^B3^*^^ctot. ^.^T^yim^ 

^t'J)SECgat/EGCg{il O/iMO^Dt'l 0 0 

If, TTyyt'ymco^li, tf i*<^vS&5<31v^ 
V ^■f^^(7)r 7 7 y t'y® h20 uMcomnX' 1 0 0 

c J: s wsmmmmmm^j: v ^ tmi-th z t wx- 1 



[0034 3 

t LxcoiSL^mx'^j:<. B^cotxfi^mzmniixn 
m-thztijX't^. 



(51) Int. CI. s m^'jie-f- 

// C 0 7 D 311/62 



F I 

C 0 7 D 311/62 



Of 

(19) Japanese Bureau of Patents (JP) (12) Public Patent Report (A) (ll) Publication NO.: 
'IbkuKaiHeilO- 245342 

(43) Publication date of application: September 14, 1908 



(51) InL.Cl.o: Discrimination NO. Fl 

//C07D 311/62 C07D 311/62 

A61K 85/78 A6 IX 35/78 C 

X 

31/35 AAA 31/36 AAA 

AAM AAM 

Examination request: Unrequestod 

Number of inventions: 4 FD (total of 5 pages) 



(21) AppHcation No. : TokuKaiHei9-61761 (7 1) Applicant: 591039137 

Mitaui Norin Inc, 

(22) Application date: March 3, 1997 (72) Inventor: 

1-6-7-703 Adachi, Adachi-ku, Tokyo 
(72) Inventor: 

100-6 Ueno-machi, Hachioji-city, Tokyo 
(74) Agent: Attorney (et al, I) 



Id i4dLP:L2 0002 02 "^^U 



•ON XbJ 



W08J 



(54) [Name of Invontion] DiminiBhing agent of toxicity in nerve cells by 0 -amyloid protein 
(67) [Summary] 

[A^Bignment] Inspecting the physiological effect of the ingredients in tea, which ie drunk on a daily 
baai« and poae no health problems at all. and developing a substance that has the effect of 



diminishing the toxicity of fi amyloid protein against nerve cells. 



tReaolutions] A diminishing agent of toxicity in nerve cells caused by $ amyloid protein, which 
includes tea-polyphenol as an active ingredient, and using a method to diminish the toxicity of ^ 
•amyloid protein against nerve cells, featuring prescribed effective doses of the diminishing agent 
defined in Claim 1 to patients whose nerve cells are impinged by the toxicity of {i amyloid protein. 



[Scope of claim] 

(Claim I] A diminishing agent of toxicity against nerve cells caused by /? -amyloid protein, which 
includes tea-polyphonol as an active ingredient 



[Claim 2] Diminishing agent of toxicity against nerve cells described in Claim 1, where tea 
polyphenol is tea catechin and/or theaflavin, 

[Claim 3] The diminishing agent of toxicity against nerve cells described in Claim 2, where tea 
catechin and/or theaflavin is from at least one of the following: (-)-epicatechin gallate (ECG), (-) 
^" ^if£<:«^techin gaU^ (EGCG), theaflavin , theaflavin-mono-gallate A, theafkvln^Ss^gallate 
B and theailavin^di-gallate. 

[Claim 4] A method to diminish the toxicity of /3 -amyloid protein against nerve cells, featuring 
prescribed effective doses of the diminishing agent described in Claim 1 to patients whose nerve 
cells are impinged by the toxicity of H -amyloid protein. 
[Detailed description of the invention] 
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[OOOlJ 

PTechnical field of the invention] The present invention relates to the diminishing agent and its 



effocte ^on tho toxicity against ner ve cells caused by -amyloid protein. More in detaU, relates to the 

diminishing agent of toxicity in nerve coUs cauwd by B ^amyloid protain, which includes 
tea-polyphenol as an active ingredient, and the method to diminish toxicity against nerve cells 
caused by 0 ^amyloid protein by prescribing the diminishing agent to patients whose nerve cells are 
impinged by the toxicity of j3 -amyloid protein, 
[0002] 

[State of technology prior to invention] Recently, dementia has become a social problem in this 
aging society. This ie especially so with Akheimor's disease, which constitutes 25% of dementia, and 
senile dementia of Alzheimer type, which attacks younger people, these material diseases as well as 
cerebrovascular semle dementia form the core of dementia in the older population. These dementias 
are progressive and are considered extremely hard to cure, Alzheimer's disease and senile dementia 
of Alzheimer are morphologically degenerative diseases, where the cerebral cortex or hippocampal 
cells have been shrunken or reduced. Their noticeable pathological findings are (l) a senile plaque in 
the cerebral cortex or hippocampal cell, and the deposition of j3 -amyloid protein, and (2) changing 
the neurofibril. 

[0003] The developing mechanism of Alzheimer's disease is widely believed to be attributed to th 
toxicity of depositional $ -amyloid protein against the nerve cells. The amyloid protein is a part 
of the amyloid precursor protein and it is known that it exists across cell membrane perforating 
domains and extra-cellular domains and shows toxicity against the nerve cells. Therefore, a 
chemical compound to diminish tho toxicity of ^ -amyloid protein against nerve cells has been 
searched, and so far, Vit^imin E (C. Behl, J.B. Davis, R.Lesleyand D. Schubert, Cell, 77,817*827 
(1994)) and (+) (-) catechin (Kunigami, et aL, Summary of the lecture at the Japan Agricultural 
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Chemistry Society in 1996. p53 (1996)) have be n found to have a toxidtydimmishing effect. 
[0004] On the other hand, the physiological effect of polyphenol, especially tea catechin or 
theaflavin contained abundantly in tea. has been studied, and it is reported that they have a 
cholesterol-controlling effect (IbkuKaiHei 2-44449 Open Patent Report) and the inhibitory effect of 
a ' amyUse (TokulioHei 3-133928 Open Patent Report) . However, there has been no auch report 
that tea polyphenol haa the effect of diminishing the toxicity of ^ -amyloid protein against netv 
cells. 
[0005] 

[Challenges the invention wante to resolve] The purpose of the present invention is to investigate 
the physiological effect of the ingredients in tea, which is drunk on a daily basis and poses no health 

problems at all, to develop a substance that has the effect of diminishing the toxicity of p -amyloid 

protein ardinst nerve cells, and to develop a substance that has the effect of diminishing toxicity of 
& -amyloid protein against nerve cella. The inventors of this invention inspected and the existence of 

a strong diminishing toxicity effect of & -amyloid protein against nerve cella. thus completing this 

invention. 

[0006] 

[Measures to solve the challenges] The said invention described in Claim 1 measures the 
diminishing agent of toxicity against nerve colls caused by /< -amyloid protein. The said invention 
described in Claim 2 measures the diminishing agent of the toxicity against nerve cells of Claim 1, 
where tea polyphenol is tea catechin and / or theaflavin. The invention described in Claim 3 is a 
method to diminish the toxicity of ^ -amyloid protein against nerve cells, featuring prescribed 
effective doses of the diminishing agent described in Claim 1 to patients whos nerve cells are 
impinged by the toxicity of jS -amyloid protein. 
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[0007] 

[Bmboditnejjts of the invontion] Tea polyphenol usod in this invention is tea catechin shown i 
Form I below and theaflavin shown in Form II. These may bo used either eoleli^OTin combinatiDn. 
[0008] 

[Chemiatry ll 

[0009] (Ri showa either H ot OH, and Ra ehows H or 
[OOlOj 

[Chemistry 2] 

Shows [0011] 
[0012] 

tCheraistiy 3] 



[0013] (Ra and Ri in the form show H or 
[0014] 

[Chemistry 4] 
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[0016] , and Ra and could be eith r the aame or different, ) 

[0016] The followings are examples of tea catechin shown in Form I above. 

Epicatechin (EC) (Ri=H, Hi-U in Form 1) 

Epigallo catechin (EGC) (Ri=OH, R2=H in Form l) 

Epicatechin gaUate (ECg) <Ki=H, Ri=) 

[0017] 

[Chemistry 6] 



[00 lA] EpigaUocatechin gallate (EGC^ (Ri=OH, Ra=) 
[0019] 

[Chemistry 6] 



[0020] Next, examples of theaflavin eihown in Form U above are free theaflavin (TFl) (R3=H, Ri =H 
in Form II,) 

Theaflavin-mono-gallateA(TF2A) (R»=) 
[0021] 

[Chemistry 7] 
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[0022] R4=H) 

Theaflavin-mono-gallateB (TF2B) (R3 =H, R4= in Form 11) 
[0023] 

[Chemistry 8] 



[0024] Theaflavin-di-gallate (TF3) (Rs, R4 = in Form 11) 
[0025] 
[Chemistry 9] 



[0026] The above-mentioned tea polyphenol includes structural properties that can be shown in the 
same planar structure as in the chemical compound shown in Forms I and II. In the tea catechin 
shown in Forme I and 11, specificaUy those with 2"^ and configurations of the chemical compound 
except EC, are cis or trans configuration. Those with 2^<^, 3'^ and "2"<' and 3«i" configurations of the 
theaflavin shown in Form II are cis or trans-configuration. AH these are used in the present 
invention. For the activity of tea polyphenol, the active ingredient of the diminishing agent of 
toxicity against nerve cells in this invention, the density of EC and EGC that shows the strongest 
activity is 50 /x M, the same as (+) - catechin. However, ECg and EGCg have a density of one fifth 
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of it, and TFl. TF2A, TF2B and "1" F3 at 2/6 of it, showing respectively 6 times and 2.5 times as 
strong as the activity of (+)— eatechin. 

t0027] The above-mentioned tea polyphonol contains EGCg and ECg as the main ingrodients, and 
can be produced from tea leaves. Its manufacturing method is described in IbkuKaiSho 69-219384 



Pubhc Report, TokuKaiSho 60-1370 Public Report, TokuKaiSho 6M30286 Public Report, etc. For 
example, boil the tea loaves in one of the following solvents: hot water, methanol, ethanol solution, 
^ and a ce tone soluti on. Dissolve all the extract fix)m the organic solvent, and separate it by dilution 
from the organic solvent. Furthermore, the concentrate of the extracts that is obtained can be 
separated into the different substances a s mentioned above by using high performance liquid 
chro matography .^ious kinds and forms of tea leaves can be uaedrsuch as green~te7i^ 
non-fermented toa, half-fermented tea. infused tea leaves, instant green tea, or even used tea leaves. 
Moreover, tea leaves generally contain around ID % catechin. Theaflavin is contained in black tea, 
causing its orange color. 

[0028] The diminishing agent of toxicity against nerve cells caused by ^ -amyloid protem in the 
present invention can bo used solely or mixed properly with auxiliary elements for regular use in 
acxordance with the purposes. In other words, it can be mixed properly with diluting agents such as 
gelatin or sodium alginate, or with solvents such as water or alcohol, ot with diluents such as 
carboxymethyl-ceUulose. In the present invention, the diminishing agent of toxicity against nerve 
cells caused by -amyloid protein, can be prescribed as oral or non-oral medicine. For example, in 
the ca se of oml dosa ge, it can be taken in various forms, such as with food and drink, or a favoritei 
food such as Uquors. They can also be taken with oral hygiene products such as rinse medicme, tootl 



paste, or troche, and medicine such as internal medicine, powdered medicine, granular medicini, 
tablet, or capsule, or unregulated drugs. In the case of non-oral prescription, it can be used in liqui 1 
form through injections or intravenous drip, or as suppository in solid state or suspension viscous 
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liquid. For non-oral dosage, topical interstitial administration, hypodermic injection, ondodermic 
injection, intra muscular injection, intravenous iiyection as well aa external forms of uBea such as 
anal insertion, topical application, and spray, can aU be used. The present invention of the 
diminishing agent of toxicity in nervo cells also can be used as food for livestock. 
[00291 The dosage of the said invention of the diminishing agent of toxicity against nerve cells 
caused by $ -amyloid protein can be decided according to its purpose of usage. There is no need to 
worry about the side effects even if a large amount is given continuously, because the activ 
constituents of this substance are highly safe. 
[0030] 

[Embodiments! Next, embodiments of the invention will be described in dotaiL However, the 
present invention is not limited to these examples. 
Embodiment 1 

Hippocampal nerve cells of embryos from 18-day pregnant female rats were disseminated on the 
plates with 96 holes with a cell density of 6 x 10< cell/cm2. For the cnilture medium for propagation, a 
serum-free medium was used, whore DMEM medium (product of NISSUI PHARMACEUTICAL 
CO.,LTD. ) was added with 0.5% glucose and GMS-A supplement (Made by GlBCO Inc.) at a rate of 
one supplement for 1 Utre of medium. Dialyzed FCS (blood serum of embryos from cows) (made by 
JRH BIOSCENCE) was added so as to make the density 10 % from the start fcr 8-10 hovurs. Then, it 
is cultured for 5 days at 3TC in serum-free medium. 

[0031] 5 days after starting the culture microbe, the medium was changed to a serum-free medium 
with a certain mount of tea polyphenol (tea catechin or theaflavin), and ^ -amyloid protein (made by 
BACHEM) watj added at a rate of the final density 10 u M. Also, a serum-froe nxediiun with ouly 
-amyloid protein added was used in contraat. After cultivating tbom in these mediume at 3TC for 
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24-30 hours, the survival rate o£ hippocampal nerv ceUs was measured by using the MIT method 
(toxicity test using totrzclium aaltX "Manual of Alternative Method of Biological 'Jfest" p.51-6l 
Kyoritu Publi8hin6(l994). Measured value is shown as the number of living ceUs in the research and 
control area when the number of hving hippocampal nerve cells cultured in the medium with no d 
•amyloid protein U considered to be 100. The result is shown in Figure 1. In the figure, A/) (-) 
indicates an area with no -amyloid protein added, A 0 (+) indicates a control area with only 0 
-amyloid protoin added, EC for a test area with a specified quantity of epicatechin, EGC for a test 
area with a specified quantity of epigallocatechin. ECg for a test area with a specified quantity of 
epicatechin gallate, EGOg for a test area with a specified quantity of epigaUocatediin gallate, TFl 
for a test area with a specified quantity of firee theaflavln. TF2 lor a test area with a specified 
quantity of theaflavin-mono'galUte B, and TF3 for a test area with a specified quantity of 
theaflavin-di-gallate. (+)- C shows a control area with added /3 -amyloid protein and SO^M of 
(+)— catcchin. 

10032] 
[Figure ij 

Figure 1 Survival Rate of Hippocampal nerve cells 



Agent 
name 


Quantity of added agent ( /< M) 


(+)-c 


A0{+) 


A0(-) 


60 


26 


20 


10 


5 


I 


EC 


118.6 












96.0 


37.8 


100 


EGC 


107.2 


72,8 






59.5 


63.8 


81.0 


45.7 


100 
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ECg 








96.7 






96.0 


37.8 


100 


BGCg 






108.2 


110.7 


77.0 


56.6 


81.0 


45.7 


100 


iJ:* 1 






93.1 


59.7 






88.8 


50.9 


100 


TF2A 






109.9 


68.3 






88,8 


50.9 


100 


TF2B 






109.2 


63.2 






88.8 


60.9 


100 


TF'g 






118.8 


69.0 






88.8 


50.9 


100 



[0033] Aa shown in the table. 100% of hippocampal nerve cells survived in the case of tea catechin, 
when 60;i M of EC or EGC was added, and 100% hippocampal nerve cells simdved when ECg and 
EGCg, as the main substance of tea catechin, were added by 10 /z M. Therefore, it is obvious that 
gallate type catechin has stronger activity On the other hand, in the case of theaflavin, 100% of cell» 
survived with 20mM of either theaflavin although TFl has sUghtly weaker activity. Thus, tea 
polyphenol can reduce or control the toxicity against nerve cells caused by p - amyloid protein with 
a relatively small addition. 
[0034] 

[EfBect of the invention] This invention, tho diminishing agent of toxicity against nerve cells 
caused by/i - amyloid protein, reacts to diminish considerably the toxicity against nerve cells 
accompanying the deposition of 0 -amyloid protein. Moreover, it is highly safe because its active 
constituent is polyphenol, which is a natural product contained in tea and also can be taken by 
ingestion. As a result, it can be added it to daily food and drink in addition to medical prescriptions. 
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